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DISCLAIMER
This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied. or assumes any legal liability or responsibility for the accuracy, completeness. or usefulness of any information, apparatus, product or process disclosed, or represents that its use would not infringe privately owned rights. References herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement. recommendation, orfavonng by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof.
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Advancement of Electric Vehicle (EV) technologies
Development of infrastructure elements needed to support significant EV use Increasing public awareness and acceptance of EVs.
The 12 Program participants, their geographic locations, and the principal thrusts of their efforts are identified in Table ES-1. The EV inventories of each participant are summarized in Table ES-2. A perspective of the Program since its inception in 1976 shows progress toward its major goals once the purpose of the Program was more clearly defined, the principal problems --related to data collection, interpretation, and availability --were identified, and remedial efforts were undertaken when the contract for managing the Program was transferred to the INEL, in 1987.
Q u a~r l y Report
The primary functions of the Program continue to be collection, analysis, and dissemination of operating and maintenance data, and demonstrations of the technology to promote public awareness. Both efforts have been fruitful; in particular, practical methods and equipment for handling operating data are now in use, and the data are widely available via computer networks.
The data represent more than 200 vehicles, of which about 50 are the latest generation vehicles. The vehicles are either Doe-owned, participant-owned, or participantmonitored units.
The participants -electric utilities, academic institutions, and Federal agenciesare widely spread within the USA and their vehicles see a broad spectrum of service conditions. The contributions of the fHst two groups go well beyond the basic Program scope:
The utilities have worked towards infrastructure development, battery recharging scenarios, and identification of operatiodmaintenance problems.
Academic institutions have investigated alternative charging technologies (curbside and solar) and have developed a practical mobile data acquisition system. Other contributions are training materials for maintenance and operation, and field testing of experimental or prototype systems and components.
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Site Operator Progrum Quarterly Report
The program participants have generally established working relationships with the industrial community where common interests exist.
Experience to date emphasizes problems specific to electric vehicles: the major vehicle manufacturers in EV promotion.
Climate effects Battery technology Vehicle conversions versus ground-up design
In the context of existing or impending legislative mandates to increase electric vehicle usage for environmental reasons, two national organizations have joined DOE and The Partnership for a New Generation of Vehicles (PNGV) in America will identify and evaluate alternatives in vehicular technology.
EV America, a utility-led program, will conduct. performance and evaluation tests to support market development for electric vehicles.
Program redirection in the near and medium term is expected to involve hybrid systems, advanced EV's, add-on or upgraded components, and inputs from PNGV studies. -1 ea.
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Site Operator Program Quarterly Report 
Progrum Experience O v e r v i e w Site Operator Program
Quarterly Report
The Site Operator Program has evolved substantially since its inception in response to the Electric Vehicle Research and Demonstration Act of 1976. In its original form, a commercialization effort was intended, but was less than feasible for lack of vehicle suppliers and infrastructure. Nonetheless, with DOE sponsorship and technical participation, a few results (primarily operating experience and data) were forthcoming.
In the early 1980s, DOE emphasis shifted to data collection and interpretation.
A mechanism was set up to give money to participating sites and justify continuing the program. Several problems soon became apparent: Both of these efforts have been fruitful. In particular, practical methods and equipment now exist for acquiring and handling operating data, with increasingly broad distribution of relevant information. A change of Program direction in the near and medium term is expected. Probable candidates for operator testing and data acquisition are hybrids, advanced EVs &e., designed as such rather than conversions), add-on or replacement key components (ie., energy storage devices, system control, and driveline), and devices resulting from PNGV findings.
Summuy Site Operator Program Quarterly Report
The DOE Site Operator Program currently receives input from 13 sites in the U.S. The participants are public utilities, educational institutions, a National Laboratory, and the U.S. Navy. The number of electric vehicles now in use or undergoing test evaluations exceeds 240, ranging in age from new to fifteen years. Body styles are mainly for utility (van or pickup) or passenger service.
Program participant efforts reflect varying combinations of day-to-day use, laboratory testing and evaluation, and successful promotion of public awareness by demonstrations, exhibits, and media dissemination of related activities and information.
The status entries in the Appendix provide more specific information concerning the Program participants and their overall interests, their programmatic activities, and their experiences with electric vehicles and accompanying problems. (see Table l ), maintained at the KSU campus and available for demonstration purposes on A specialty vehicle bus, in shuttle transit service with the City of Phoenix, has operated for 5,658 miles without maintenance (since January 1, 1995).
No submittal was received for this period .
Public Awareness
No submittal was received for this period. No submittal was received for this period.
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Public Awareness
No submittal was received for this per io d .
Technical
No submittal was received for this period.
Public Awareness
Orcas Power and Light
Company (OPALCO) -of Eastsound, WA, operates two (2) electric vehicles (see Table 1 ) as part of its participation in the DOE Site Operator Program. This electric utility serves customers in the islands of San Juan County, WA. The OPALCO territory presents some unique driving conditions and operating problems not encountered by other Program participants.
Pacific Gas and Electric
Company (PG&E) -a public utility based in California's Bay Area, operates three GVans as part of its participation in the Site Operator Program (see Table 1 ). The overall program effort relates to many broad areas of interest in addition to vehicle testing and performance evaluation: 0 0 OPALCO is actively encouraging EV ownership/operation by both public demonstrations and enlarging the necessary infrastructure with additional EV charging stations.
A-4
Idrastructure R&D is concerned with charging systems and their load and distribution impacts.
Joint efforts with the Bay Area Rapid Transit (BART) District reflect the benefits of increased usage of public transportation in the Bay Area.
Collaboration with EPRI and the Electric Vehicle Association of the Americas is directed toward increased public awareness of EV technology and benefits.
Cooperative efforts with California universities and other utilities are studying demand-side load management. PG&E is a member of CALSTART, a consortium of more than 40 public and private entities mobilized to create an electric transportation industry in California, and address related issues.
Technical
No information was received for this period.
Platte River Power Authority (PWA) -operates two ( 2 ) electric vehicles (see Table 1 The vehicles are operated in a realworld environment, for personnel transport and public demonstrations.
Public Awareness
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Public Awareness
No information was received for this in service during September 1993. The SNL has operated these vehicles on a daily basis in missions that vary from benign to very hard. period.
Technical
Potomac Electric Power
Company (PEPCO) -At the present time, PEPCO in Washington, DC operates three EVs in the Site Operator Program Table 1 .). The principal use is fleet service. PEPCO's primary interest in electric vehicles is sale of electric power for battery charging.
Tech n i ca 1
Public Awareness
No information was received for this period. 
Sandia National
Public Awareness
No information was received for this reporting period.
Southern California Edison
Company (SCE) -an electric utility, currently operates and maintains 50 electric vehicles as part of its participation in the DOE Site Operator Program (see Table 1 ). The SCE effort involves major roles in electric vehicle and component testinglevaluation, battery technology development, recharge infrastructure development, demand-side management, and overall technological leadership in meeting the air quality and transportation requirements of the area.
In filling the final role, SCE shares its technical expertise and test results with two California regulatory agencies: The South Coast Air Quality Management District and the California Air Resources Board. The results of this continuing cooperation can be seen in the electric shuttle operated by several Southern California cities and technical assistance in feasibility studies of truck and bus conversions.
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Site Operator Program Quaflerly Report SCE also provides support at many levels to the CALSTART program, which is intended to position California "high tech" industries in a leadership role as developers and suppliers of EV-related products. In the Site Operator Program, CALSTART's participation ranges from battery recycling processes and vehicle/infrastructure testing to promoting public interest in zero-emission vehicles.
The Research, Development, and Demonstration Department of SCE has the primary responsibility for carrying out the tasks covered by the Site Operator Program. In turn, it has access to the necessary corporate resources and facilities/manpower.
Technical
Public Awareness
No information was received for this period. The South Central Electric Vehicle Consortium (SCEVC), based at TAMU, supports the TAMU Electric Vehicle Program and also brings together EV fleet owners and operators throughout Texas and Oklahoma.
Texas
Technical
Public Awareness
U.S. Navy (NAVY) -As noted in Table 1 , the U.S. Navy installation at Port Hueneme, CA , has a large complement of electric vehicles, representing several manufacturers and body styles, and a broad span of vehicle ages. The principal thrust of this Navy operation is fleet evaluation. The current age span of their EV inventory contributes substantially to a vehicle experience (rather than test) data summary.
Technical
No information was received for this quarter.
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The University of South Florida (USF) -at Tampa, monitors and tests 14 electric vehicles as a participant in the DOE Site Operator Program (see Table 1 
Technical
No information was provided for this reporting period.
Public Awareness
No Information was provided for this period . No idonnation was submitted for this period. 
